Inhibition of angiotensin II and platelet-derived growth factor-induced vascular smooth muscle cell proliferation by calcium entry blockers.
Structural changes within the blood vessel wall such as hyperplasia and hypertrophy of vascular smooth muscle cells are important factors in the pathogenesis of hypertension. Humoral growth factors such as angiotensin II (AII) and platelet-derived growth factor BB (PDGF-BB) may participate in the remodelling of the blood vessel wall. Whether and by which mechanisms antihypertensive treatment is capable of influencing the structural blood vessel alterations to date remains unclear. In the present study, the effect of nifedipine and diltiazem on AII- and PDGF-BB-induced vascular smooth muscle cell proliferation was examined. Nifedipine and diltiazem at a concentration of 10 microM did not affect baseline DNA synthesis in isolated vascular smooth muscle cells in culture. AII (final concentration 100 nM) and PDGF-BB (50 ng/ml) stimulated DNA synthesis by approximately 9.0- and 4.6-fold, respectively. Both AII- and PDGF-BB-induced DNA synthesis was significantly blunted by diltiazem and nifedipine in a concentration of 10 microM, while no significant influence was seen with concentrations from 10 nM up to 1 microM. In contrast, no significant influence of these drugs could be observed on fetal calf serum 5%-induced DNA synthesis. The findings indicate that calcium antagonists possess antimitogenic potential and that they may thus contribute to the regression of structural changes of the blood vessels associated with hypertension.